A purple-colored clay of 1M mica polymorph in association with lead-zinc ore was collected from an abandoned mine dump near Silverton. Colorado. Electron micrographs show that the crystallites of the clay are less than 2/x in size and have poorly developed hexagonal outlines. Differential thermal and i.r. absorption analyses indicate similarity with those of muscovite. The structural formula of the 1M mica polymorph is (Ki.45 Nao.o2) (Al3.Ts Mgo.19) (Si6.90 Alt.mo) 020 (OH)4. The purple color may be related to trace amounts of manganese in the clay.
INTRODUCTION
A PURPLE-COLORED clay was collected from an abandoned mine dump in Howardsville, 5 miles east of Silverton, San Juan County, Colorado. X-ray diffraction powder data indicate that the clay is a one-layer monoclinic (1M) mica, nearly identical to I M illites in the St. Austell clay, Cornwall (Levinson, 1955) , Cambro-Ordovician sand, Rhourde El Baquel Field, Algeria (Triplehorn, 1967) , and to mangan-muscovite from Matt-k~irr, Finland (Heinrich and Levinson, 1955) .
Besides the X-ray data, the purple color and fine-grained nature of the clay indicate a possible correlation with mangan-muscovite (Heinrich and Levinson, 1955) collected by Eskola and donated ~9 the Harvard Mineralogical Museum. Unfortunately, mangan-muscovite is no longer obtainable either from Harvard University or from the authors.
The clay occurs as abundant irregular-shaped small patches (1-3 cm) associated with lead-zinc ore that consists of galena, sphalerite, pyrite and quartz. Fine-grained pyrite also is found in the clay patches. Because the exact locality is unknown, the field relation could not be observed. It is believed, however, that the ore is from the vicinity cf Howardsville and is hydrothermal in origin.
The purpose of this report is to present the results of laboratory studies for this purplecolored 1M mica polymorph.
PHYSICAL PROPERTIES
The clay is generally purple and varies from pale purple (HUE 5P6/2) to pale red-purple (5RP6/2) or pale pink (5RP8/2). If the sample is d,ispersed in distilled water and dried under room conditions, the original color fades to pinkish gray (5YRS/1). Upon heating to 600~ the clay becomes white (N9). Clay fragments are compact and dense with a greasy luster.
MICROSCOPIC EXAMINATIONS
Under the petrographic microscope the mica clay appears as light-green minute threads. Because the individual crystallites are small, no optical measurements were attempted.
Electron micrographs of clay samples show that the crystallites are thin flakes which have poorly developed hexagonal outlines ( Fig. 1A ). Lathshaped particles are present as a result of breakdown along the cleavage of the crystallites (Fig.  1B) . The size of the crystallites ranges from 1 to 2 p. and the lath-shaped particles range from 0.1 to 0.3 p..
X-RAY DIFFRACTION POWDER DATA
Powdered samples were examined by use of diffractometer and camera methods. Diffractometer data were obtained by packing the sample in an aluminum holder. The scanning speed was 0.5~ per min, and chart speed was 0.5in. per min. A Norelco X-ray diffractometer with a curved lithium crystal focusing monochromator was used. An X-ray diffraction film photograph was taken with a nickel filtered Debye-Scherrer ll4.6mm camera. The fine powdered sample was packed in a 0.2 mm diameter glass capillary. The X-ray unit was operated at 35 kV and 18 mA, and copper radiation was applied. X-ray diffraction powder data for the mica clay are listed in Table 1 .
The identifi=ation of the l M mica polymorph is based on the X-ray diffraction powder data. The intensities of the 112 (3.64,g,) and 112 i3.07A) 24~ (Triplehorn, 1967) . 5. 1M illite, St. Austell clay, Cornwall (Levinson, 1955) .
reflections that have been used as major criteria are similar to those available in the literature (Yoder and Eugster, 1955; Levinson, 1955; Heinrich and Levinson, 1955; Triplehorn, 1967) .
DIFFERENTIAL TItERMAL ANALYSES Both unpurified and purified clay samples were used for d.t.a. One sample was purified by dispersion in distilled water and separation of the clay from a metallic material. The metallic material was examined by petrographic microscope in reflected light and by X-ray, and proved to be pyrite. Differential thermal analyses were made by use of a mixture of alumina and calcined kaolinite as reference. Samples were heated in a ceramic holder at a rate of 10~ per min. It was verified from the differential thermal curve (Fig. 2) that the purified clay was contaminated by pyrite.
As shown in Fig. 2 , four endothermic reactions occur at 100, 600, 720, and 890~ and one exothermic reaction occurs at 450~ It is obvious that the low temperature endothermic effect is associated with loss of hygroscopic moisture. The endothermic effect at 600~ is related tO the loss I ~~ [Facing pa~e 246] of hydroxyls. The high temperature endothermic effect is associated with the breakdown of anhydrous structure. The exothermic reaction and endothermic reaction at 720~ are caused by pyrite reactions.
CHEMICAL DATA
A purified clay sample was used for quantitative analysis of the major constituents, and for qualitative analysis of the minor elements. The material for chemical analyses was pre-checked by X-ray diffraction and no impurities were detected although some pyrite contaminant was in the sample, as shown by d.t.a.
The chemical analysis of the major constituents was recalculated after eliminating pyrite. The results of the analyses are given in Table 2 . According to the recalculated data the structural formula for the mica clay would be (K0-6a N0.0,) 
Molecular ratio
SiO2:AI203 = 2"84 SiOz: K20 = 9"53 *Ignition loss between 105 ~ and 1000~ including the loss of sulfur by burning FeS.
(Counted as H20 +. 1. B, In, Ga, Pb, It, V, Be, Ca, Cu, Ag, Ti, present in trace amounts. 2. Recalculated to 100% after deducting FeS. A11.6, Mg0-0~) (Si3.29 A10.71) Olo (OH). It is noted from Table 2 that the ignition loss (between 105 and 1000~ excluding the ignition loss of pyrite) which is assigned for H20 +, is too low in comparison with the standard 4.5 per cent H20 + in muscovite. Because no reliance can be placed on the value of H20 + as a measure of structural water (Brown and Norrish, 1952) , the most satisfactory way is to ignore the water content and to calculate the structural formula on the basis of 20 oxygens and 4 hydroxyls per unit layer (Grim, Bradley and Brown, 1951; Hendricks and Ross, 1941) . The structural formula for the mica clay on this basis is (K1.45 Na0.0z) (A13.7.5 Mg0qg) (Si6.90 AIH0) 020 (OH)4. Accordingly, the charge on the tetrahedral sheet is 1-10 and on the octahedral sheet is 0-37. The interlayer charge is 1.47.
It is noteworthy that the mica clay has much higher SIO2, lower A1203 and K20 than those in theoretical muscovite. The low MgO, NaO, MnO and the assemblage of trace elements are also noteworthy.
The purple color seemingly is not related with major constituents of the sample. Heinrich and Levinson(1953) have reviewed the cause of colors of rose muscovite and purple lepidolite and concluded that the colors are the result of manganese chromophore with more manganese than iron. The manganese in the mica clay is less than 0.01 per cent, and the iron content is considered to be related to FeS. It is likely that negligible amounts of manganese as Mn chromophore colors the clay purple.
I.R. ABSORPTION SPECTRUM
I.R. absorption spectrum of the mica clay ( Fig. 3) was obtained with a Perkin-Elmer Model 521 spectrophotometer, using a KBr (220mg) disc containing 1.4mg clay sample. The result was compared with available i.r. data for layer silicates (Bassett, 1960; Farmer and Russell, 1967; Hunt, Wisherd and Bonhan, 1950; Lyon, 1967; Stubi6an and Roy, 1961) , and proved that the i.r. spectrum of the mica clay is similar to that of muscovite. 
PEI-LIN T1EN
The number of tetrahedral aluminum in micas can be estimated by the shape of the absorption band in the region of 9-10/z or 1000-1110 cm -~ (Lyon and Tuddenham, 1960) . Judging the shape of the absorption band in the corresponding region of the mica clay spectrum, about oneeighth of Si in the tetrahedral positions is substituted by A1, which agrees with the structural formula of the mica clay.
The amounts of magnesium ions in the octahedral positions can be determined by (1) the shape of the absorption band at 935 cm -~, (2) the intensities of the absorption bands in the region 600-800cm -~, and (3) the displacement of the absorption band at 543 cm -a towards lower frequencies (Stubi~an and Roy, 1961) . The i.r. spectrum of the mica clay shows (1) a poorly defined band at 905 cm -a, (2) bands with moderate intensities in the region 600-800cm -~, and (3) a band at 520 cm -~. The first two indicate that no more than one eighth of the octahedral positions is occupied by magnesium ions. The band at 520 cm -~ seems to shift too far towards low frequencies in comparison with the analysed amounts of magnesium ions in octahedral positions. This discrepancy is probably due to instrumental differences.
